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b H^ism Qil Ail £ 3 M^mm 

l^SSI ggg§!] Highly Porous Ceramics Fabricated From Preceramic 

Polymers And Expandable Microspheres, And The Producing 
Method The Same 
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[4^1 

[gg°l ^S3|] 
[£g°| §^S^|] 

[4*4*S] 

[^£3!4^§S] 



881-20 SJS^SI- 301 



741222-1639330 
153-039 

ahs^ai ^m=?- Aiss; 

KR 

PARK , CHUL B. 

£EF£I2 £J8^ U1IOI5 S>ISH 44 

44 Wilgar Road, Etobicoke, Ontario M8X 1J5 Canada 
CA 

mm% xii42i°i sgoii s\m ti, mms xh6os°j ^§ 
oil °i§[ ssi^af m s?tma. aiaiei 
s^s (en 



20 
10 

o 



2d 



11 S 
500,000 S 

250,000 S 



29,000 SI 
10,000 a 
0 a 
461,000 S 
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^-^^ 7l^-#o] 60% ol^laL, 7l^-^£7> 10 9 7fl/cirf <>1#<?1 53 # ^-2-5. 

^el-nli ^ ZL afl^^l -H£-7> Afl 3^^*11 ^-^4 7>^*V 

% 7>^tV ^H^* £^«H °1» ^*1*H ^*8*fl# *ll2:*Kr 

°]^- £ 4^ 4^*1^ ±*M «1^V°^ 71^-t-o] ^ZL, 71^- 

^£7} ^H, ^ JL-8r-g- -H£r5.-§- *l^(Kiln Furniture), IJ-^flS., ^3 

£. 2 
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^ 1020030048538 #^ 2003/8/20 

i. ^ {Highly Porous Ceramics Fabricated From Preceramic Polymers And 

Expandable Microspheres, And The Producing Method The Same} 

S-fB] 7fl2:^ ^ofl 5^ JL7l^-§: Cf^g-^ ^l^i ^ti^ ^Hi^l^ Aj-^lJE; 
H 3£r 4€- 7]-^*!: ^Ml^ 4^^"^: ^ Afl^ 

cf^^ ^e}^^ ^ =L ^rtr , Ji4 7l^ol 60% 

<L3- JL7]^~t^ #5L, 7l^^£7> 10 9 7fl/cnf ^J-fr *H , 3.7} $\ 

^, ^*fl, M**r*H, ^7fl, ^WTfl A>-§-^ ^ Olfe 7>^ 
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^ 1020030048538 #3 2003/8/20 

<6> ZLfU-fl, ol&)tb ^^i: i?|6fl 71^^ ^O.^ c*<g ^ 

©1 7^>£]JL, H| 7^(^7)1^) ^ -¥-7fl^ Specific Strength)7> *i*V=H, 

A|5}s]i ^*ti Jl2)-7> 7^>E^ cf^^: 5Ucf. 

<7> ^ ^]^^ riTflofl 7]^- 5L7]Sl ^^>7> ZL £3L7> 

Oj^ nflofl^r, 4i7Hl 7Hfl7]^ -g-^ «A] ^ #*)H ^ ^J^MI afl^Tr % o] o} 
Mel-, 7l^o] ^ot§V « ^5)5.3., 7J-S.7]- 7^>S)JL, 7j-£ «-3L7> l~£©j 

<8> 2£*V ^afl ^ Vfl2|-1-S. A>-§-£]^ ^-fofl 4^-^ Aflel-^i i^-^ 7]^^ 

371^ ^^>7> HT^, ZL ^£7} tlfloll^, S.^ol t^T^, ^ -g-5£ 

7> *5^^7fl 

o> M-eH, ^lel-^i ^Hl , 71^-^ #7} ^ 71^3] £-i<4 H7l^ -g- 
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^ 1020030048538 2003/8/20 

^15,358,910^ ^ *1^*1 ^15,750,449^1 7lHsH ^o] cflS*H4. 

<12> oil- .8.^5}^, ^ JL^t.} 4^ fc^U -f-*H 

3, ^-71 ^^^S. ^#ZL, ^-71 ^*H1 7HV711 51^, ^ 

^l<a] /il^-ei ^^1 ^« ^ <S^sl3i, M£ smslfe 

ol^-Hf aV-g-o] o^u^) €4. 4^ ^-§r£r % Vo > ^ 

^SluL, ^-71 i£-7> ^-g-Sl #^°1 T^fe 7l^-o] ^^ £ ]^ > 

<13> ol^*V ^-^^ J7«-7> ^^21 50% o]A 0 VolTg ^tg^o} ^ JL 

£-7}<2} ^(Softening) ^ <I£SH ^ ^^^\^ *ll-<H*lfe #3. Si 

jl , 7>^-# 70% J±4 ^ 3.71 4^ ^fl^ ^S*>7l <H^4fe g 

JL 9X^. 5&*> 71^- Si -g-i7> $^^1 ^3 7^ 3711- ±7% -S-^ofl nJ-Tfl T^H^ 7j[ 

<15> O)^ cfA] ^ 7>7.1 WJ-^ 0_iL ^ Sflfe^l, ^7-1 ^2}nl^ i^S^i , <>ll £ tfl 

JsL4 ^£151-^ *>*r W o V ^°l ^4. O) « D V^ofl <^ /fle}^ 

s|3 ^ 2:^0.3. ih^Sl^l O.E.3., #5. f- 7)7^m S-^ol ^7^f7H T^}^ 
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^ 1020030048538 #3 2003/8/20 

<16> 2L*K nl^-s.^ ^16,214,078^^1 7lHsH oi^ ^4 ^-0] , ^e^i 

*H* ^12:*>jl, l-g- 7>*H €■ <S*Kr 4i^ai ^^.2-3. *l-g-*Hr °J 

z\ 3.&*\)^x}7\ #tfl3 0.3. 3|-oH i^-t- U-«fl*>ai, og^- #7lU(Vapor 

Pressure)^ ^<=>> , €■ <3*r -§-^^A^, ^rfl^£^ t^s} 

Jl, 7l^o] 4^ ->m^^7> Zie-IM- o] ^ «Al 7]%~£r 50% °1 

^ Afls^^S ^3:^7)7} <H^rffe £^ £U, 7l^^l H717V 1-^-^ 

<i?> *r^, ^l^^oH o>q^n]., n]^- ^ *fl 5, 158, 986 Jl ^ 5,334,356 

<18> ^-71 -Ml ^(Supercritical Stated C0 2 * ol^> #Sf^^ 7fl 

^.ofl i^Efl^H s^^Vjl, ^>7i <y-^* ^<=H ^£-7} #Sf^^ TflS-S.^ j^s)- 
€ C0 2 « -g-#7>l^o.^, C0 2 7> ol47l^ #«r^ 711^. 

<19> ^7} « 0 >^^ 71^^^^ pfl^lS. 3^7)1 MS] C0 2 1- *r**H 7flS £*H ^ 

7l^ol UlJH^ .^*>7fl ^i£l^ oMlcf^ ^ ^Jr4. 

<20> ZLEii4 ^-71 ^5} 5]^ C0 2 ^ -§-«fl£7> 7]°) &<LILsL M]^d\] 

31-7 



^ 1020030048538 #3 ^*}: 2003/8/20 

<21> #7]& ^£fl7l#^ S-^-g- ^^7) fl«H, £ Afl^ ^3)4 

^ 7>^ "H-tH* £^-*H ^$*H# tfl7i«a-(i7i<a-)ofl^ jg^-*^ 

A 3*W ^°M7\} , 71^- ^£7> 1097fl/cnf o}^Vol ^8-2.3. ffc=. 

7>^*V f^tg Jl-£-7> A^nl ^^^ S «-Ei afl^fe al7l^-# 

i ^ zl ^ls«o v ^# ^^Hf-Hl ^ 544. 

<22> ^- ^-^^-s-o. ^ 7l#^] ^4^71 3*r°J 3^ 34, ^^7> Afl^t!] 

37 *H 7>^tb f^*f "1*11 7* £^-*H A^^l JH-g-7} AflB^ £ 

7*H1 7>^*> ^ *H^£ ^^^1* 

110~200°ColH 7><t^-A5.Ai ^% *H77> *$%-5}°l ^A $^^>7fl 7l 

^-g- ^*KS, ^ * ^^-^ 7]%SLS. 7)^~t°] 60% ^I^Iji, 7}^- ^£7> 

10 9 7fl/arf 7^ f£7f ^^^r J17l^ 4^ ± ^ 7 } olo] *lcH- 

<23> Jl^-7> 4 ^^-^1 £ A-fl A ^ £-4 $\ik $ °1 *H , 1*1 3 °fl ^ «fl 

<24> jg^j- 7>^tb ^Ht 1 ^ l-BHM^VHllSlMm (Polymethylmethacrylate, 

Pmma)S sWShel 1)4 Ml^l °fl7fl^^ o] ^ I sobuthane) £ 

^ oli^mOospentane)^ 5.^-*>fe 33 6~12/um^ ^ JL, tfl7l*HH 
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^ 1020030048538 #3 2003/8/20 

110-200^3. 7>^^ f ^^^ll^li^HlBfl^B 3\^£r <£^S\3-, ^ 

fe- alifl^fr «-3]7> *8#«H 33 10-50^ ^ ^^Hr 
<25> £ 1^*Hr #7l JL-g-T^ ^^lsq- 7}±5-& v)M]^^r ^t}7] 

u|. j7^> A-fle}-^ ^^14 7>^*V n!4^- £ Afl^ « ^o. £^.o} 

#^-2-3. ^*H« ^12:^, ^7l ^*§*ll» 171^1^, Afl^ ^T^l ^ 
^ o]^s. t ^-fMl 4^ 110~200°C 7}<i^^ M) 

Tfl £3L€ ^M, 4^ €^31 tf^aj 

<26> ^-tgo. og-^^. A]-§-^] gi, 171 71^-oj ^-^^l 

cj..^ ^^>JL, 71^-iro] 60% ^l A o V ^-^- ^.^l -^^0] , 71^- ^-£7> 10 9 7fl/ 

cnf ol^vo.s ofljf ^zl, atb ^ ^-2. ^01 ji«.7> ^^^1^ <g«^ -3^ 

^ D Jo.S 1500 o C ol*}£| Hlm^ ^^oiiA-l #<£*V 4^ ^el-Bi^l- ^12:^- ^ 

<27> -g. ^-tgo. ^. 7l ^ 7 ]^^ A^Hl ^- ^iL^, ^-71 ^"i" It^*}?} 

o)*}^ £ ^l^^^l S^ 3 * ^ ^ 4 

^nl «ig-,g. -g-oj^ #^«H ^^^1» /fe^Rr ^rTflSl-; ^-71 #^*1) 

1- 7>?|^H ^^l^l^ ^Tflsl-; #71 ^£ ^« ^^l7m #31^: #71 ^^HS 
^31* 7>^SH 1-g-sfl*Hr #313. 5J^r ^ 7>^tb *H1 
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^4 jl&x} /fl44 5.-^4 *fl2:4fe 3L7]^~£ 4^ Afl^ifil afl^^* *H 

<28> £E*V, a 0 i- 7 i A1 2 0 3 , Zr0 2 , MgO, SiC, TiC, Si 3 N 4 , A1N, 

TiN, MoSi 2> WC f^H #^4^r *>4 °1#4 SEfe ^ 53 # ^^-5. 4 

7>^tb ^3 *14^4 ^144 ^^^lS^-E^ ^1^51^ i7]^t- 4^ 

<29> jEtb, ^"71 ^eJ-^^-^oi #^0^ ^ 50% °1 i\A 45.^- i^" 

^ ^ s.^ as. 5}^ 7}^ °H1^4 ^14^ ^^^ls-^-Ei 

JL7l^ 4^ A-fl^-nl^^ ^l^f 
<30> *V5g, ^-^^ ^14^1 *i^-*ll ^4 7>^^ f^^S ^Ml^l" 

Tii ^4:n. °1» -^31* ^sKr #314; #7l *fl2:£ ^*ll«- 7><1*H 

^3*D* ^t^l^lr #314; ^-71 ^447lir #314; 

Ml- 7><l*>oi ^^sfl^ #3ls ^-ir t^^s 4^ *H -^4 

^14^ ^^jfEi ^lssl^ Ji7l^ 4^^ ^144^3 ^« 0 >^# *fl^-tb 

4. 

<31> ^th ^"71 ^31* ^^lfe #74HH a o V 7 ] j7«-4 ^144 *H^14 

^4^£4 A>olo) ^£^^0] no-200 °CS. 7}<14 a } I S% V 7V^tb f^*§ D l 

x|^-* ^%>47m 4tt 7}^*> ^1^1^-4 ^4 ^14^ ^313.^- 

Bi ^S^TT J17l^-# 4^"^ ^14^^ *)l2:« 0 >^ *fl^*Ml 3 ^ , 
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<32> ££*V, £ A o V 4 ol-g-S]^ JL&X} 444 ^^7> ^44-3-44, 

1-4-M-iMl, f5]^e}^ f^oflAi -ti44^ 44 4#4 1-4 nfil £^#4 4-1: ^ 
4^ 7}^*V 44^4 444 ^i^-^S^-El 424^r Jl7l^-ir 4-?- 

^ 444^4 afi^S* 4^4. 
<33> BE*V, #4 J3l£-4 444 #^-4 44 f^4 20% 4 

4 S^fe 7Br^ 44^4 _H-g-4 444 SH^S^M 4^4 JI7l^ 

4^4 444^4 ^2:^^- 4^4. 

<34> JEth #71 7>^*}; 44^7} #4 f^4 20% 4 

4 ^ ^ 7>^tb 44^-4 ^4 444 #^4^4 4 

2:51^ JL7)^"& 4^4 444^4 42^-8: 4^44 44, 

<35> SEth ^£ #4 o]-g-£]^ 44hMt #44^4^43^ 

44H. (Polymethylmethacrylate)S 44(Shell)4, #4 44 4-^44 ^ 

4 Dfl7fl^)^4 4^ J f'!Klsobut:hane) H^r 4^4(Iospentane) 447} if- 4 ^4 
^ 6~i2//m4 ^^44^4, 44444 110~200°CS 7><14^ 44£r 

444 4^4 4444 -r-47> ^4-4 ^-3-4^ io~50/mi4 ^ 

^4 7>^4 44^4 i-g-4 444 4^4 5. -¥-4 42:4 ^4 
^■i- 4^ 444^ 42:^ -g. 4^1-4 44. 
<36> 44, 4-71 *v 444 42:4^4 444 42£H 7] ^-§r°l 60% 444 

jl, 4^£7> io 9 7fl/cnf °144 4-g- ^-4 <sRr ^4 7>^4 44^4 -a-g-4 44 
4 4^45.^ 424 tt 4^4 444^-1: 4^44 44. 
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<37> oj^HlA^, .g. ^4 4^*3 444 i*fl ^ ^ tfl44 444 

<38> J£ la ^ i lb^ 1^4 Jl7l^ 4^ 444^ i*fl4 *fl^w^4 -^^^r 
.£4tr ^§£44. 

<39> £ la ^ Slb^H H4€ 44 £4, £ ^4 Jl7l^ 4^ 444^ i^fl* 

^l^>7l 4?r ^ ^*fl ##*s.* ^4-7fi ^44. 

< 40 > #^^^.oH^ J17l^ 4^ 444^ ^^fl^l ^^-7> 4tt JL^T} >*fl44 

Jl£-4 Afle^-^} ^^lS^Tf <^mcfl , #44^?HPolycarbosilane), f-4^^ 
(Polysiloxane), f-4^4#(Polysi lazane) &4. A o v 4 :s£4 444 ^-^^fr 

2-^ ^4^(Si)4 X^-SH 5£4tt ^*^4 514. #4 MM^ ^^Itt 
#1H1S f^l 5^44, #4 ^-tf 44/an 444 44*}- ^-^voi ^jol ^0.4, Q 

*Kr ^4 44 7>4 4 #4 ^£4 414.4 %-x\o\] $ 7 pg 

^£ &4. 

<4i> fMsi^ Sft ^ 7Br?v 44^7> ^4 £^-444 3r4. ^ 

% v 4^ ^^-^ 44t l ^ 1- 4 ^1^^1^4H^efl 4 e (Polymethylmethacrylate, Pmma) 
44(Shell)4 44 vfl-M ^% v 4 ^7l]^S.4 4^ J f4-(Isobuthane) S^r 4 
4i^l4(Iospentane)-i- if"4^ 43 6~12#m4 n 1 ^ ^^°14. 
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<42> #^£.°fl-fe- SEtt i^-^cf. #^ ^-o] ( ^]^.nj ^ 

#^1^ 7lol^>^ « 0 V#£)^ 7]^^] §31, ^^-fi- ^1*} 

^ ^Hr^ ^^fliM ^7>£]^ ^-2-^ 4^ *^ ^JlS^ SiC, Si 3 N 4 , Si0 2 

<44> #7l AflS)-^ ^e}^iSl £SM 71 71 ^tb 3 

7>€ ^ XI 4. ^^7171 ^ ^7>£]^ ^Jl*> ^ <S£°.3.fe A1 2 0 3 , 

Zr0 2 , MgO, SiC, TiC, Si 3 N 4 , A1N, TiN, MoSi 2 , WC *g-°] , «*Hr ^fl^ ^ofl 

*V 7H o]^ «nv 0 | ^Ajofl ^ 7 >^ ^JE ^tf. 

< 45 > 4V7I Jl^*} Aflej-Ql 20% 

3.® #4. s*l^# MM^ sB^m ^sj-^M 

f^*§ 3^*1 <*>^-g- *RrHl, Afle}.^ ^ 

sfl7> M:4Lfi #*fl f^s) 20% ^l 1 ?!: <g «flTr ^^H, 7>^tb nlAj^- 

2} xfla^ #<>B^ M-t- ^ *>Sl ^ ^ 

<46> >y-7l 7p§^ *Ml^r #^-^5. 20% °l^-§- 

20% a]nV <g nfl^ *fl^ cf^-^ 71-g-i-o] 60% s\ 7 ) nfl§-o]4. 
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< 47 > ^ SE^ S^-t- ^^l?l7l ^sfl ^7>*Hr Afle^-ni #1H1IL 

50% o]s>S. Hj-^tNl, O]^ A-fl^nl ^ a-o] 50%!- ^3!f 

«H $7>£]£. A-fl^ f^tg -g-^oflAi o^S}^ ^S.^., 

t§ oHl^ ^%k§- <3*ll*H, 7l^f 60% ji7)^~t ^e^i ^fl* *fl 

<48> -H^l" Afli^ #^1* ^ "o"^ °T| ^ *1*M: ^^17171 ^*fl 

^Tfl^ ^7>7> ^Atb ^^-7> XJcf. f-^l-SL^^H^ #5l^B^^ ^-fafl 

^7^ AV^ofl ^SW^lfe 7>^>J1, #E^^<£| ;g 0.6,] ^^§1 7><t^O. 

<49> ^7>7|- ^^°J ^ <>H*l<?h #3^^ ^-f 7><i 

*M ^^71^ ^-fofl ^^^^1 A]^o| 36 Al7_V olAj-O.^. cj^ol ol 7 l 

nfl^l °1€ ^-fofl ^5|-7.fl» $7}*}^ ^SH^cH ^ei^ 6 AR> olvflS cH§r*> 

<50> .g.^s.Ajo] ^S^S^, ofl^tfl ^-iM^CEthoxysi lanes) 5E^r 

DflE] nil s.Al^^(Methymethoxysi lanes) &rf. 
<5i> ^SMl-fr ^7>^ ^-^lfe ^, >8<8*W ^ 

<>1H £5£( B rushing)^ ^ wV^W. ^sj-^fl^ ZL^-7> 

5% o]^o] ^o] ti^^tf. Sfli+^ J!«-7} Aflel-q ^sfl 

#%=^ 5%* ^^^7> ^7>S1^, ^T.^ ^5H1 7l<a^>^ 7^ ^2: 

7> 7>^ol 3 7l nfl^-olcf. 
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<52> £ av^o} 3L7l^§; ^1^^ 3*H, ^^P" 

^^^^(Cold Isostatic Pressing) £.3. ^ 3] 

<55> Aj-71 sg^- ^oflAi 7 |-<i ^JEfe 110 °C <>1#, 200 °C °1 <s} o] £r-£<>lH 7><1^ ^ 

o] ^33.4. nor ^MH^ 7f^t}- *M1^7> 

, 200 °C iL4 Ml^l^ ^ 7>^*t *M1^1 ^ #eH 

i1io}£|e|olE (Polymethylmethacrylate)^ ^£7> u-|^- ^>^a^ ^Hl^ 
o] 5t)n^ sg^o] ufl7U*]l5LAi ^fls}^ °l^flKlsobuthane) 21 

(IospentaneH *<M^-°^i 7><I 3E#°ll *§^s\9X# nj 

>*fl^2] ^^7> cfA] folto] 7l^o] ^-^l^o] oj7l nfl§-ol4. 

<56> Aj-7] ^ al^-^r #^3)^ #fHl ±L£*r 
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°1#-<15. 7><t*Kr 5Jo] ZL-g-*} ^l^nl .3^7}- -§--§- E] ^ ^ 

^31^ $#0] o.^]s\ 7 ] 7 } ojBj^ES ^71 ^ J7^> AflEl-nl -g-o 

^.E. Ji4 ^--g- 7V<i^- ^A7> &t+. 

<57> zl^ji jg^V i£sHr ^£1 JE^ *V ^, sg^HU ^ ^1 ^ JfM-I- ZLtflsL -fr 

^l^>7l ^A] 7><i7lofl^ fflflvfl^ ^-°sL ^^1^ <£5^SL -^£1- 

<58> ^ofl J17l^-# ^fl* *fl3^>7l ^ ^ «i^fl 

S<H ^^M^ ^olal, ^ #*fl ^-8: ^olcf. 
<59> ^ 7><i^-AS.^ ^^A]7l^ t&lHH^r, #7l ^3]* Cfl7l IE 

^ €"^71 ^ ^ ^ ^^0.^, 7><i 

£ Jl^-7> ^BfQl #^1^ f^H] cfscf. 

<60> H«-^> Aflefnl ^^1^, #H^7V^^ fci^^* A>-g-^ 7^-f^, cfl 

7l ^ 21^ o>5^( Ar) ^ ^^( N 2)^- 71^1 ^711- A}-g-*M, 

150-260 °C2) £r£ ^3HH 1-24*1 # <i*l5^Rr %°) v}#z\Z}t^. ^-^\ MM^ 

#^-31^ a>-§-^ ^-f^lir, cfl7] 80~200°C3 ^51 'gSHH 3 

°C/Min o]f>\o] ^JES 7}<£t\^ 36-54^^1- <i^e) f>}±r 
<61> ^^^^ ¥ ^AS^i A>-g-^ ^-fofl^r, a^-^v ^oj, 

oi]s.Al^^(Ethoxysi lanes) ^lEHl^l^CMethymethoxysi lanes) f^H 
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°m. ^-71 ^3°)H ^*fl «flStfl sg^tb ^ 

Jl^V 4^ ^31^ H 31^, <^mcfl Si, o, 

C, N ^4 ^7>^ ^5}n1^P> U-Tll €4. 
<63> ^V 7 ] <g-g-*fl -g-^^ ^5Kr 3^<H1 nj-3j- t Cfl7l 5E^r 1-%^ 7l^ ^-^7) €>HH 

800-1500 $r5. 'g^HH 1~12 1^5^ 800°C -8r£S <&x\x>\ 

£ 7 > ^>jl, I500°c ^.4 ^ ^ss. ^^el^ <l£-*fl 

#-8-1- ^ti^Hr C^^-^f 0^£-°l tiH-SH CO BEfe C0 2 5. ^^71 trfl-g-ofl H y^- 

< 64 > <g«-*fl a] ofl ^ 800 °C ?>*1tt 5°C/min ^ *V *}±r w>^-3]t}- 

C-ll, o]^ ZL o)AVo] ^4^5. #&)^, ZL^V ^B}nl ^^^7> ^3^1 ^-grSflSH , 
vJW-£«i°l 7>^ol 37I 

<66> [^*H 1] 

<67> ^$^^71 44/im olsj-oi Ji^> ^le}-^ a) 3 6-12^ ^ 

7>^*V n)^]^, ^ ^^nl «^.o. # «V € ^ S ^Wltbcf. AV 7 ) 7 >^*V f»§- 
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^ D Hl^-fe #e)°fl^°fli^3.^5llc>lE (Polymethylmethacrylate)S ^€ 3X] *KShel 1 ) 
jif 31)°]- tfl-^ofl Pfi7fl ^^ o]4i^-^;(Isobuthane)l- £f-*Rr 3^ 6-12^ 

<68> ^-71 QsL ^tM-* 5.14 52°fl J±<*j§ 34 ^ ^alS #sHfi31 ^ 

<69> ^5.^1-8: 30>§0>4mni^ ^^SLg. ^>-§-^H lOOkg/cnf 

<7i> 3.3 g_ io\}^ ^sfl^ cj~g-;g A-fle^i (*1^-^ ^115,358,910^) 

<72> a 1 4 I 22] 2i?l<L£. A>^1 o_S.^-B\ 71^37) 4 7l 

^^^V^Jl, ^4"b i 3 U 4i u^i^tf. 

<73> ^-7] 7l^5L7l^ ^t^p]^ a>^1^- ol-g-^ -tf-g-^K Image-Pro Plus, Media 
Cybernetics, Inc., Silver Spring, Md, Usa)# ^HKH ^r^fS^. 

<74> 
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IS. 1] 



AIS NoX 


gjg£|} (§§%) 


as 

(SE) 


31153 
(S£. Aia) 


(S£E. AI2K 


til 

J2 
Oil 


1 


Sic 84.85% + 15% + 

¥Hffll^A|[:i Oil 
(Butylperoxy Dimethylhexane) 
0.15% 






1600*0. 1hr. Ar 


2 


Sic 89.9% + 10% 
+ ¥Hffll^A|CI DflHOIti 
(Butylperoxy Dimethylhexane) 
0.1% 






2000 1C. 1hr. Ar 


Ml- 

9 
Oil 


3 


01 Ail =?* 30% + SiC 20% 
+ B£Ot£tlg» 20% 
+ SSI^^iL" 30% 


200*0 


8010. 24hr 
+ 1 1 0*C . 12hr 
+ 180XJ. 12hr 


1500*0 Ihr Ar 

i v i till, / \i 


4 


01 All? 40% + Si 3 N 4 30% 

+ »£i«efs 30% 


1 pnv 




1 A Cn 10 Qk»r M 

1 4ou o , onr, iN2 


5 


01 All? 50% + Si0 2 20% 


140TC 


8013, 24hr 
+ HOT:. 24hr 
+ 1801C. 2hr 


1100*0. Ihr. N 2 


6 


Q\M\zi 60% + ZrOo 10% 

+ sai^ti! 30% 


150 TO 


801C. 24hr 
+ 110X5. 24hr 
+ 180*0. 2hr 


1200O, 1 hr. Air 


7 


01 All? 70% + SiOz 10% 
+ §£l 20% 


130"C 


80*0. 36hr 
+ 190*0. 6hr 


1300*0, 1 hr. Air 


8 


OIAII? 55% + SiOz 10% 

+ sai^^^y 35% 


140*0 


80 1. 24hr 
+ 110t;, 24hr 
+ 180*0, 2hr 


1100*0. 1 hr. N 2 


9 


0IA1I? 65% + Al 2 0 3 5% 
+ gai^fi*]^ 30% 


195t) 


18010. 24hr 


1500*0, 6hr, Ar 



*is m^m o\m\^ 



<75> 
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[IE 2] 



\?s 
Aia nV 




as 

52! 
(SE) 


2S521 


m ci it cj 
(S£, AI2h. S?PI) 


s 

Oil 


10 


01 A||?« 80% 

+ Mai^sj 20% 


135 IS 


3% (HI^A|^& 


1400*C. Ihr, N 2 


11 


01 All? 70% 
+ 30% 


135*C 


2% OH^AI^S* 


1400*0. 1hr, N 2 


12 


01 All? 60% 
+ Mfil^fl! 40% 


135"C 


2% 0H4A|£J& 


1400*C, 1hr. N 2 


13 


01 All? 50% 
+ fi£ltt*ti! 50% 


135*C 


2% OH^AI^e* 


1400°C. Ihr. Nz 


14 


01 All? 40% 
+ MBI^^^y 60% 


135*C 


2% OII^AI^eh 


1400*C. Ihr. Nz 


1 0 


01 All? 54% + MgO 10% 
+ MEI^d! 36% 


155 *C 


2% OII^AI^&h 


1300*C. 1hr. Ar 


I O 


0IAII? 36% + Si0 2 10% 
+ SBItt^ti! 54% 


155*0 


2% DilEIOII^AI^Sf 


1300*C. 1hr. Ar 


I 1 


OlAil? 32% + Si0 2 20% 
+ 48% 


155 "C 


2% OIIEIDII^AI^e 


1300*C. 1hr. Ar 


1 R 
1 o 


DIAII? 28% + Si0 2 30% 
+ SSI 42% 


155*C 


2% 0IIEI(HI4AI*!& 


1300*C. 1hr. Ar 


1 Q 


0IAII? 24% + Si0 2 40% 

+ sai^sitf! 36% 


155*C 


2% 0IIE|D||sa|^& 


1300*C. 1hr. Ar 




0IAII? 20% + SiOz 50% 

+ sa^^^y 30% 


155"C 


2% Oil Q Oil ^ 


1300*C. 1hr. Ar 


21 


0IAII? 20% + MoSiz 50% 
+ Seifimti! 30% 


165"C 


2% (HI El OH ^AltlS* 


950 *C, 1hr. Ar 


22 


0IAII? 35% + WC 30% 
+ Sai^Sitf! 35% 


not 


1% OHEIOiWAI^gf 


1100*C, Ihr. Ar 


23 


0IAII? 35% + TiC 30% 
+ SEI^tf! 35% 


125*C 


2% OHEIOHf^Al^gf 


1300*C. 1hr. Ar 


24 


DIAII? 35% + SiC 30% 
+ SBI^^d! 35% 


135°C 


4% (HIEIOH^AI^^ 


800 "C. 1hr. Ar 


25 


0IAII? 35% + Si 3 N 4 30% 
+ SSI^Sftf! 35% 


145*C 


5% OilEIOfmAlflgt 


13001C. Ihr. Nz 


26 


0IAII? 35% + TiN 30% 
+ S£l3hM^& 35% 


200 *C 


150"C. 24hr 


1400*C. 2hr. N 2 


27 


0IAII? 40% + AIN 20% 

+ SEi^eie 10% 
+ MEI^tf! 30% 


195*C 


80*C. 24hr 
+ 260*C, 6 H 


1500-C. 3hr. Nz 
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<7 6> [3. 3] 



M& NoX 




3IS3:>| 
(w) 




bl 

m 

Oil 


1 


34 


1-40 


5x10 7 


2 


38 


2-45 


3x10 7 




3 


60 


10-20 


1 xio 9 




4 


64 


10-20 


2x10 9 




5 


65 


10-22 


3x10 9 




6 


75 


10-20 


5x10 9 


Oil 


7 


88 


10-25 


2x10 9 




8 


87 


15-30 


3x10 9 




9 


84 


8-20 


5x10 9 I 



<77> 
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IS. 4] 





-)| Jio (o/\ 




3>l§sj£ 
PH/Cirf) 






93 


10-24 


2x10 9 




1 1 


90 


10-25 


2x10 9 




1 o 

I £ 


82 


10-25 


3*10 9 




1 O 


65 


7-25 


1 x10 9 




1 A 


63 


8-25 


4x10 9 




1 0 


70 


10-25 


1x10 9 




1 D 


69 


10-25 


2x10 9 


m 
s 

Oil 




65 


8-25 


2x10 9 




67 


10-22 


3x10 9 


19 


62 


10-22 


1x10 9 


20 


61 


10-25 


2x10 9 




21 


68 


10-25 


2x10 9 




22 


70 


10-25 


2x10 9 




23 


65 


10-25 


1x10 9 




24 


71 


8-20 


2x10 9 




25 


67 


10-25 


2x10 9 




26 


69 


12-22 


2x10 9 




27 


60 


10-20 


3x10 9 



<78> [^AH 2] 

< 79 > s%^;<$7.\3.7] tew i-e^-^ JL^} xflefij 3}^ 6~12/mi^ 

^ 7\tt g fc^-fr #^5.3. ^alt^. a o v 7 ] 7 > 

"Hl^fe f-BH^^l-HfiaiMH (Polymethylmethacrylate)^. ^€ 3X) 
*K She 11)4 4^ °fl7fl^S.^ °l4iiffl3:(Iospentane)-§- 3^ 
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<80> #71 ^^Sr g.5*\] ^ f-BHfi'ffl ^ 

^*>JL, '^7l ^fi^ oim^ -g-ffl^ *j7V*V ^ , 1: 

<8i> ^^^sl %g_ ^e^ell- «H 7l 7]- ^ 5]^ £S*r ^ , 30>§0>4mm^ 

zi^-^] ^^>o S ^ig-g- a}^}^ 150kg/cnf^ •a-^-^-S. <£^7}<%*m QSL3.*\ 

<82> Aj- 7 1 2]^-^^ X5°fl 2:7^5. ^5} ^ ^ 

l^-^fl ^^-1: 7)^M J17l^ ^l^nl^l- ^S*>^^. 

<83> S5^1 S^-^-S. *fl2^ ^}^}^ *}Zl°-3.tt 7}^3.7)9\- 7l^^£ ( 

T£cq JjL^ 7fl^) ^ 7}%~& (^7fl ^ofl tfltr 71^^ ^)^r # 

^5^, *§^*V 7J^^ S64| ^7l 71^- EL7)^ $.7}^v}7$ oj-g- 

*H 4 v ^7l (Image-Pro Plus, Media Cybernetics, Inc., Silver Spring, Md, Usa)* 

<84> 
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13. 5] 





®£.&m (Stf%) 


US 
52} 

(S£) 




gSH£l£2! i 




28 


□I Ail?* 60% + Al 2 0 3 15% 
+ Sd|^s£t] 25% 


145X3 


80X3. 24hr 
+ 120*0. 24hr 
+ 150X3. 6hr 


1300X3. 1hr. Ar 


w 

9 
Oil 


29 


01 Ail? 60% + Al 2 0 3 10% + 
§£l^^fi! 30% 


145x3 


80 X3, 24hr 
+ 120X5. 24hr 
+ 200 X;, 6nr 


1450X3, 3hr. N 2 


30 


01 Ail? 60% + AI2O3 15% + 
S£l^^^! 25% 


1351c 


80 X). 24hr 
+ 120X5. 24hr 


1100X3. 6hr. Air 


31 


0|A||? 60% + AI2O3 15% + 
Sai^stS! 25% 


125X3 


80X3, 24hr 
+ 120X3. 24hr 
+ 180X3. 6hr 


1200X3, 4hr. Air 




32 


□I All? 60% + Al 2 0 3 15% + 
SSI^^iL' 25% 


1 15"C 


80X3. 24hr 
+ 110X3, 24hr 
+ 160X3. 6hr 


1400X3. 1hr, Air 



*»» iii QlAil? 

<85> is 6] 





j\sm (%) 


(/an) 


pH/«if) 




28 


90 


15-30 


1 x10 9 


S 


29 


84 


15-25 


2x10 9 


30 


69 


10-20 


6x10 9 


Oil 


31 


67 


10-20 


4*10 9 




32 


61 


12-25 


3x10 9 



31-24 



1020030048538 M °^> : 2003/8/20 

<86> ol^-ofl^ -g^tr «V2} i7lft 4^-^ ±^ 

JL7l^-l-# 7>*H, 7l^^£7V 10 9 7fl/cnf °l#-§- -H7l^ 4^ ^fl^i 

<87> S.tb, #3 -8-71* A>-g-^; ^^.7> tfl 7l <£HH # ^ °1 °1^<H*H, 

^r£7> 1500 °C WlJH^ *]£:°H*1 ^l^M^Hr #3 °1 • 

<88> £ i^ofl tt)-# J17l^ ^l^nli -f-^^ 4^"^ 4^1^ ^*1H 

til^H ^ZL, 71^- ^5L7\ ^2^fl£-, JI^L-g- *l^-(Kiln 

Furniture), ^^fls, f^^*fl, ^^S., ^% , 3^ t^* 
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WW 1] 

al^> 4^^*11 ^ n s V 4 7>^*V ol^^p- *g ^e}Ql ^Kg. 5 <y^ 

71] ^t^U °1# ^*H«- *fla«l-fe #31 sq-; 

[^T 1 * 2] 

A o v 7l x-fle}^ A1 2 0 3 , Zr0 2 , MgO, SiC, TiC, Si 3 N 4 , A1N, TiN, MoSi 2 , WC f^l 

3] 

^"71 4 5}^^^ f^S] 50% <>1*}7> 5fs] fe ^-g- ^lO 

^ ^ 7>^*V ^MIt^ Aflej-n} 7]]^£)^ j!7]^-§- 
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[3^8" 4] 

jl^y AflsJ-eJ^aJl *rg^ ^ 7Bft_> *HR* ^-oj^] ^ WJ1 o]4 

^*fl« #31 <4; 

A o v 7l 7><s*h ^$*fl» ^^lSr ^^1^; 

5] 

1 5E^r 4<H] &<>H, 

#7] C^:^ 4 V 7l J7^-7f /flej-^ c^gj.^^ 

£ a>o)o| ^. £ ^^o] no-200°CS. 7]-<i^H ^ 7^*V pH^# ^^-a]71^ 33* S- 
3 AS ^ ^ 7>^*V ul^^s^ Jl^^ Tfl^S]^ JL7]^-i: cf^ 

6] 

l ^*J- 4°fl aI^H , 
# 7 ] oj-g-s]^ j7«^ 4^ ^J^lfe te]?m^^, ^ 
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[3^* 7] 

^-71 JL-S-^V 4^ 3^*11 f^S] 20% 3# 
8] 

(Polymethylmethacrylate)S ^€ ^^(Shell)^, ^7} s)^ ifl-*j^?Vo|l nfl7fl 

*)15.>H ^(Isobuthane) £^ O l^^(lospentane) 7l*fl7> ifsl 6-12 

;fc£)ir ZL7l^ 4^ ^^^2] . 
10] 

1 £E^ 4 BE^ gofl &<>H, 

31-28 
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^7) o] 333. 7].^^ -^.^ n)^i=. Efl7)°HH 110~200°CS 

^ <$5[S\JL, ifl-^o] 7 )^o) 10~50^ ^^fl 

11] 

1 4^ ^flS^oj) qzyq 7))^S\o] 7)*&o) 60% ol^oljr, 7] 

^^£7> 1097fl/cnf ol^-o] ^ ^)o S ^ 7>^^ nl/il^sq. ZL-g-7} xfl 
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[5. la] 




lb] 




, i?$«:in«««t:jf 

1 **-»-**« v4 M«*««tft»i 




..... 



s sha a s aii 



/tzmtmnttiTCfV 

• iammmniila, 

> «»♦♦♦■»-»♦♦ »+V 

2?l2gCI2g! 
AISEr ^ ±JA 



15. 2] 




7ii e L&4 wois .Suit L5 . 0 kV Sf5 0 0 10 inn 
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[5L 3] 
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